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© Computer having integral type hand write input/display device and keyboard. 
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© An information processing apparatus includes a 
hinge mechanism (16) for rotating an integral type 
hand write input/display device (14) and a keyboard 
(18) from a position, in which the display surface of 
the integral type hand write input/display device and 
the surface of the keyboard face each other, to a 
position of a desired opening angle. The 
input/display device (14) is provided on a top portion 
of a processing apparatus body, is constituted by 
integrally superposing a tablet device for coordinate 
input on a display surface of a display device, and 



inputs coordinate data representing a location in- 
dicated voluntarily on the tablet device. The hinge 
mechanism (16) can retain the desired opening an- 
gle. There are further provided an attitude sensor 
(12) for detecting which of the integral type hand 
write input/display device and the keyboard is situ- 
ated substantially horizontally, and a changing circuit 
(Figs. 10 and 11) for changing the display contents 
of the integral type hand write input/display device 
and coordinate data detection location, in accor- 
dance with the ON/OFF state of the attitude sensor. 
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The present invention relates to a computer 
having an integral type hand write input/display 
device and a keyboard. 

Conventionally, a work station or a personal 
computer comprises a display and a keyboard. A 
mouse, etc. are used as a pointing device. 

Recently, an integral type hand write 
input/display device, which is constituted by super- 
posing transparent tablets for coordinate data input 
on a liquid-crystal display, has been developed, 
and excellent operability of this device has at- 
tracted particular attention. The integral type hand 
write input/display device does not employ an in- 
direct process in which a cursor is moved by 
means of a mouse to point an object on the dis- 
play. By contrast, in this device, an object on the 
liquid-crystal display can be directly pointed. When 
a character, sign or line is written by hand, the 
written image is displayed at the location of hand 
writing, as if the character, etc. were written on a 
paper sheet by means of a pencil. Thus, the opera- 
tion is very easy for the operator. 

Fig. 1 shows a conventional work station em- 
ploying such an integral type hand write 
input/display device. In the work station 1, an in- 
tegral type hand write input/display device 3 is 
used as a main man/machine interface, and a key- 
board may not be provided or a key-board 5 may 
be selectively provided as an additional device. 

Since an information processor such as a work 
station employing the integral type hand write 
input/display device requires no skill in its opera- 
tion; therefore, anyone can easily operate it. How- 
ever, for example, when a large amount of char- 
acter texts are input, a person who is accustomed 
to keyboard operations can input data more effi- 
ciently with a keyboard than with the integral type 
hand write input/display device. In an information 
processor using the integral type hand write 
input/display device, however, a keyboard is not 
provided in general; thus, data input must be car- 
ried out by an inefficient method. 

Where a keyboard is provided for data input, 
the apparatus (i.e. the integral type hand write 
input/display device and keyboard) occupies a con- 
siderable area on the desk, as shown in Fig. 1 . In 
addition, since the keyboard is connected as an 
additional device, it is inconvenient to carry the 
apparatus. 

The object of the present invention is to pro- 
vide a computer having a keyboard and an integral 
type hand write input/display device, which com- 
puter is easy to carry and occupies a small area on 
a desk in use. 

According to a first aspect of the invention, 
there is provided an information processing appara- 
tus comprising: a processing apparatus body; an 
integral type hand write input/display device, pro- 



vided on a top portion of said apparatus body and 
constituted by integrally superposing a tablet de- 
vice for coordinate input and a display device, for 
inputting coordinate data representing a location 
5 indicated voluntarily on the tablet device; a key- 
board; a rotary support mechanism, provided on 
the top portion of said apparatus body, for rotating 
said integral type hand write input/display device 
and said keyboard from a position, in which the 
70 display surface of the integral type hand write 
input/display device and the surface of the key- 
board face each other, to a position of a desired 
opening angle, and also keeping the opening angle; 
attitude detecting means for detecting the attitude 
75 of the processing apparatus body, in accordance 
with the installation state of the processing appara- 
tus body; and changing means for changing the 
display contents of the integral type hand write 
input/display device and coordinate data detection 
20 location, in accordance with the detection result of 
the attitude detecting means. 

According to a second aspect of the invention, 
there is provided an information processing appara- 
tus comprising: an integral type hand write 
25 input/display device, constituted by integrally 
superposing a tablet device for coordinate input 
and a display device, for inputting coordinate data 
representing a location indicated voluntarily on the 
tablet device; a keyboard; a rotary support mecha- 
30 nism for rotating said integral type hand write 
input/display device and said keyboard from a po- 
sition, in which the display surface of the integral 
type hand write input/display device and the sur- 
face of the keyboard face each other, to a position 
35 of a desired opening angle; an opening angle de- 
tecting means for detecting the opening angle of 
the rotary support mechanism; and changing 
means for changing the display contents of the 
display device in accordance with the detection 
40 result of the opening angle detecting means. 

According to a third aspect of the invention, 
there is provided an information processing appara- 
tus comprising: an integral type hand write 
input/display device, constituted by integrally 
45 superposing a tablet device for coordinate input 
and a display device, for inputting coordinate data 
representing a location indicated voluntarily on the 
tablet device; a keyboard; a rotary support mecha- 
nism for rotating said integral type hand write 
so input/display device and said keyboard from a po- 
sition, in which the display surface of the integral 
type hand write input/display device and the sur- 
face of the keyboard face each other, to a position 
of a desired opening angle; commanding means for 
55 commanding the change of the display contents of 
the display device and coordinate data detection 
location in the integral type hand write input/display 
device; and changing means for changing the dis- 
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play contents of the display device and coordinate 
data detection location, in response to a command 
from the commanding means. 

According to a fourth aspect of the invention, 
there is provided an information processing appara- 
tus comprising: an integral type hand write 
input/display device, constituted by integrally 
superposing a tablet device for coordinate input 
and a display device, for inputting coordinate data 
representing a location indicated voluntarily on the 
tablet device; a keyboard; a rotary support mecha- 
nism for rotating said integral type hand write 
input/display device and said keyboard from a po- 
sition, in which the display surface of the integral 
type hand write input/display device and the sur- 
face of the keyboard face each other, to a position 
of a desired opening angle; state detecting means 
for detecting which of said integral type hand write 
input/display device and said keyboard is situated 
at the time of power on; and direction determining 
means for determining the direction of the display 
contents of the integral type hand write 
input/display device and coordinate data detection 
location, in accordance with the detection result 
obtained by the state detecting means. 

According to the above-described structures, 
data can be input by means of either the integral 
type hand write input/display device or the key- 
board, in accordance with the processing contents 
(purpose). 

The integral type hand write input/display de- 
vice is provided on the processing apparatus body, 
and the keyboard can be held over desired angles 
from a position (closed position) in which the key- 
board faces the surface of the input/display device 
to a position of a desired opening angle. Thus, 
when data is input mainly by the integral type hand 
write input/display device, the keyboard can be 
supported at an angle to a horizontal plane when 
the processing apparatus body is situated substan- 
tially horizontal, so that smooth hand write input 
can be performed. On the other hand, when data is 
input mainly by the keyboard, the input/display 
device can be supported at an angle to a horizontal 
plane when the keyboard is situated substantially 
horizontal (with a predetermined angle), so that the 
display surface may be easily recognized. 

It is detected which of the integral type hand 
write input/display device and the keyboard is situ- 
ated substantially horizontally for use in data input. 
On the basis of the detection result, the display 
contents and coordinate data detection location in 
the input/display device is changed. Thus, the ap- 
paratus can be easily operated. 

According to the present invention, data can be 
input by either the integral type hand write 
input/display device or the keyboard; thus, it is not 
necessary to connect a keyboard to the information 



processing apparatus having the integral hand write 
input/display device. In the case where both the 
input/display device and the keyboard need to be 
used at a time, the area on the desk for the 
5 installation of the apparatus is small. The keyboard 
is coupled by the rotary support mechanism and it 
is held to face the display surface of the integral 
type hand write input/display device at the time of 
non-use; therefore, the apparatus can be easily 
io carried. 

Furthermore, it is internally detected which of 
the integral type hand write input/display device 
and the keyboard is mainly used for data input, 
when the processing apparatus body is situated in 
75 a predetermined state. In accordance with the de- 
tection result, the display contents and coordinate 
data detection location of the inpuVdi splay device 
are changed. 

The integral type hand write input/display de- 
20 vice and the keyboard are held at a desired open- 
ing angle by means of the rotary support mecha- 
nism. The opening angle of the input/display de- 
vice and keyboard is detected by the angle detect- 
ing means, thereby changing the display contents. 
25 Specifically, when data is input by using the 
input/display device, the keyboard which is not 
used is turned down and the opening angle is set 
at about 180*. When data is input by using the 
keyboard, the input/display device is held at such 
30 ar angle that the display plane can be easily seen. 
Dl,. ending on the state of the apparatus, the dis- 
play contents are changed and vertically inverted. 
When the input/display device is used, the appara- 
tus is installed such that the input/display device is 
35 situated on the user's side. On the other hand, 
when the keyboard is used, it is situated on the 
user's side. The display contents are changed in 
accordance with the direction of the apparatus. 
This invention can be more fully understood 
40 from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 shows an example of arrangement of a 
conventional computer on a desk, which has an 

45 integral type hand write input/display device and 
to which a keyboard is connected; 
Fig. 2 is a system block diagram of a computer 
having an integral type hand write input/display 
device and keyboard according to the present 

so invention; 

Fig. 3 is a perspective view showing the installa- 
tion state of an integral type hand write 
input/display device of a work station according 
to an embodiment of the present invention, 

55 when the input/display device is used (in the 
hand write input mode); 

Fig. 4 is a side view showing the installation 
state of the work station when the keyboard is 
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used (in the keyboard input mode); 

Fig. 5 is a side view showing the installation 

state of the work station in the hand write input 

mode; 

Fig. 6 is a front view of the work station in the 
keyboard input mode; 

Figs. 7. and 9 are cross-sectional views showing 
a detailed structure of a leg with a switch; 
Fig. 8 is a front view of the work station in the 
hand write input mode; 

Fig. 10 is a block diagram showing an example 
of the structure of a display circuit for controlling . 
the display of an LCD display; 
Fig. 11 is a detailed block diagram of a bit 
sequence inversion multiplexer in Fig. 10; 
Fig. 12 is a block diagram showing an example 
of the structure of a coordinate input circuit for 
controlling the coordinate data input of transpar- 
ent tablets; 

Figs. 13 to 16 show a second embodiment of 
the present invention, in which Fig. 13 is a front 
view of the work station in the keyboard input 
mode; 

Fig. 14 shows the state of an attitude sensor 
when the work station is in the position shown in 
Fig. 13; 

Fig. 15 is a front view showing the work station 
in the hand write input mode; 
Fig. 16 shows the state of the attitude sensor 
when the work station is in the position shown in 
Fig. 15; 

Figs. 17 to 28 show a third embodiment of the 
invention, in which Fig, 17 shows the installation 
state of the work station in the hand write input 
mode; 

Fig. 18 is a side view of the work station shown 
in Fig. 17; 

Fig. 19 is a perspective view showing the in- 
stallation state of the work station in the key- 
board input mode; 

Fig. 20 is a side view of the work station shown 
in Fig. 19; 

Fig. 21 shows the state in which the keyboard 
and the integral type hand write input/display 
device are superposed on each other; 
Fig. 22 is a view for explaining transparent tab- 
lets; 

Fig. 23 is a plan view of the work station in the 
hand write input mode; 

Fig. 24 is a partially enlarged view showing the 

structure of a hinge portion; 

Figs. 25A and 25B are cross-sectional views of 

the hinge portion, taken along line A-A in Fig. 

23; 

Figs. 26 and 27 are views for explaining an 
opening angle detecting mechanism; 
Fig. 28 is a view showing a modification of the 
opening angle detecting mechanism; 



Figs. 29 to 33 are views for describing a fourth 
embodiment of the invention, in which Fig. 29 
shows the installation state of the work station in 
the hand write input mode; 
5 Fig. 30 is a side view of the work station shown 

in Fig. 29; 

Fig. 31 is a perspective view showing the in- 
stallation state of the work station in the key- 
board input mode; 
70 Fig. 32 is a side view of the work station shown 
in Fig. 31; and 

Fig. 33 is a block diagram showing an example 
of the structure of a switch signal determining 
circuit. 

15 An embodiment of the present invention will 

now be described with reference to the accom- 
panying drawings. 

Fig. 2 is a system block diagram of a computer 
having an integral type hand write input/display 

20 device and a keyboard according to the present 
invention. 

As shown in Fig. 2, the computer of this em- 
bodiment comprises a keyboard 18 for inputting 
data, a keyboard controller 6 for controlling the 

25 keyboard 18, an integrated display/input device 14 
integrated by overlaying an input tablet 73 on a 
liquid crystal display (LCD) 59, an LCD controller 
53 for controlling the LCD 59, a tablet controller 71 
for controlling the tablet 73, a stylus pen 81 for 

30 inputting coordinate data on the tablet 73, an exter- 
nal interface 11 such as an RS-232C, for interfac- 
ing with an external equipment connected as an 
optional equipment, an IC card 7, a random access 
memory (RAM) 8 for storing data and programs,' -a 

35 read only memory (ROM) 9 for storing a system 
program, and standard patterns and dictionaries 
used for recognizing characters input by hand- 
writing, a floppy disk unit 15, and a microprocessor 
unit (MPU) 50 for controlling the above-mentioned 

40 units. The tablet is of an electromagnetic induction 
type. More specifically, a high-frequency current is 
flowed through a coil incorporated in the stylus pen 
81, and a voltage induced by the current in the 
tablet 73 is processed to obtain the position of the 

45 stylus pen 81. In a handwriting input mode, a 
handwritten character written on the tablet 74 using 
the stylus pen 81 is output from the tablet 73 as x- 
and y-coordinate data, and the data are stored in 
the RAM 8 via the tablet controller 71 . The MPU 50 

so recognizes a pattern using a pattern expressed by 
the x- and y-coordinate data stored in the RAM 8, a 
standard pattern prestored in the ROM 9, and a 
dictionary by, e.g., a composite similarity method, 
and stores the recognized character in a VRAM 57. 
55 Thereafter, the MPU 50 causes the LCD 59 to 
display the recognized character via the LCD con- 
troller 53. 

Fig. 3 is a perspective view showing the exter- 
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nai appearance of an information processor (work 
station) according to this embodiment. Fig. 3 shows 
the installation state of the work station when data 
input is performed by using an integral type hand 
write input/display device 14 (described later) 
(hereinafter called "hand write input mode"). Fig. 4 
is a side view showing the installation state of the 
work station when data input is performed by using 
a keyboard 18 (described later) (hereinafter called 
"keyboard input mode"). Fig. 5 is a side view 
showing the installation state of the work station 
when data is input by means of the integral type 
hand write input/display device 14. 

In Figs. 3 through 5, a work station body 10 
contains various functional parts such as a micro- 
processor (MPU) 50. memory 8,57, hard-disc drive 
(HDD) 17, floppy-disc drive (FDD) 15, etc. An at- 
titude sensor 12 is provided at a bottom portion 
10a of the body 10. The switch of the sensor 12 is 
opened (turned off) in the position shown in Fig. 4, 
and it is depressed (turned on) in the position 
shown in Fig. 5. The detailed structure of the 
attitude sensor 12 and the details of the internal 
processing associated with the switch operation will 
be described later. 

A top portion 10b of the body 10 is provided 
with the integral type hand write input/display de- 
vice 14. The device 14 is constituted by integrally 
superposing transparent tablets for coordinate data 
input on a liquid-crystal display (LCD). Regarding 
the input/display device 14, a desired location on 
the transparent tablets is pointed by means of a 
pencil and the coordinate data corresponding to the 
location is input. The methods of inputting the 
coordinate data include an electromagnetic induc- 
tion method, an electrostatic coupling method, a 
pressure sensitive method, etc. In this embodi- 
ment, the electromagnetic induction method is 
adopted. The transparent tablets will be described 
in detail in connection with the third embodiment of 
the invention. 

A known hinge mechanism 16 (rotary support 
mechanism) is provided on a top portion 10b of the 
body 10. between a front end portion 10c of the 
body 10 and a rear end portion 10d of the body 10. 
The hinge mechanism 16 is rotatable between a 
position where the display surface of the integral 
type hand write input/display device 14 and the 
surface of the keyboard are superposed on each 
other (the closed position of the keyboard 18) and 
a position where the display surface of the 
input/display device 14 is rotated away from the 
surface of the keyboard to a predetermined de- 
gree. The hinge mechanism 16 can support the 
keyboard 18 at the opened state at a desired 
angle, and can keep the keyboard in the state 
shown in Fig. 4. 

A side portion I0e of the body 10 is provided 



with various connectors 19 such as a floppy-disc 
(FD) insertion hole, an RS232 C connector, and 
connectors with a keyboard (numeric keys) and a 
stylus pen 81. The connectors 19 serve as an 
5 interface between the functional elements in the 
body 10 and external devices. 

A specific method of working the apparatus of 
this embodiment and the internal operation of the 
apparatus will now be described. 
70 First, the method of installing the computer 

such as a work station in the keyboard input mode 
will be described. In this case, the work station is 
installed, as shown in Fig. 4. The work station is 
situated such that the body 10 is erected and 
75 supported by the rear end portion 10d of the body 
10 and the upper end (opposite to the hinge 
mechanism 16) of the keyboard 18. The position of 
the work station is fixed since the hinge mecha- 
nism 16 supports the keyboard 18 at a desired 
20 open angle. The hinge mechanism 16 is positioned 
so that a desirable angle is set between the desk 
(on which the work station is installed) and the 
keyboard 18 for easy data input, in the state shown 
in Fig. 4. Fig. 6 shows an example of the display 
25 image when a document is produced by a word 
processing function in the keyboard input mode. 

The attitude sensor 12 provided at the bottom 
portion 10a of the body 10 is in the "OFF" state. 
Fig. 7 shows a detailed structure of the attitude 
30 sensor 12 in its "OFF" state. In this embodiment, 
the attitude sensor 12 is constituted in a form of a 
switching ieg. 

A switch 40, which is actually turned on/off, is 
provided on a printed board (on the bottom portion 
35 (10a) side) in the body 10. A movable insulator 
member 43, which corresponds to the leg 12 and 
passes through the hole in a body casing 42, is 
urged towards the outside of the casing 42 by 
means of a spring 45 fixed at the casing 42 by, 
40 e.g. a screw 44. Thus, a movable portion 46 of the 
switch 40 is slightly distanced from the movable 
insulator member 43 ("OFF" state). 

The method of situating the work station in the 
hand write input mode will now be described. In 
45 this case, the work station is installed, as shown in 
Fig. 5. As shown in Fig. 5, the bottom portion 10a 
of the body 10 faces the surface of the desk. The 
attitude sensor 12 is rendered "ON". Fig. 9 shows 
a detailed structure of the attitude sensor 12 in its 
so "ON" state. 

When the work station is situated, as shown in 
Fig. 5, in order to write data by hand by use of the 
integral hand write input/display device 14, the 
movable insulator member 43 of the attitude sensor 
55 12 is pushed towards the switch 40 by the weight 
of the work station against the force of the spring 
45. Fig. 9 shows the actual state of the attitude 
sensor 1 2. The movable insulator member 43 
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pushes the movable portion 46 of the switch 40 
and turns on the switch 40. In this case, the weight 
of the apparatus is applied from the body casing 
42 to a rubber 48 and the desk surface via a flange 
47 of the movable insulator member 43. Thus, no 
excessive force is applied to the movable portion 
46 of the switch 40. 

The ON or OFF state of the switch 40 is 
directly supplied to the MPU 50 through a pull-up 
resistance 38 as shown in Fig. 10. The MPU 50 
controls the input/display device 14 to reverse the 
display image in accordance with the ON/OFF state 
of the switch 40. Fig. 10 is a block diagram show- 
ing an example of the structure of a display circuit 
for reversing the display image. Fig. 10 is a de- 
tailed block diagram showing the LCD controller 53 
and its peripheries. Referring to Fig. 10, a data bus 
51 and an address bus 52 are connected to the 
MPU 50 for controlling the whole apparatus. The 
data bus 51 is connected to an LCD controller 53 
and a bus driver 54. The address bus 52 is con- 
nected to the LCD controller 53 and an input termi- 
nal of a 3-way multiplexer 55. The address data fed 
to the LCD controller 53 functions to access an I/O 
register 60 provided within the LCD controller 53. 
Only part of the bits of the address data is used to 
access an I/O address. The other two input termi- 
nals of the 3-way multiplexer 55 are connected to 
an address bus extending through the LCD control- 
ler 53 and a subtracter 56. The output terminal of 
the 3-way multiplexer 55 is connected to a bit map 
memory (BMM) 57. The BMM 57 stores display 
data relating to the contents to be displayed, which 
are read/written in accordance with the data from 
the bus driver 54 and the 3-way multiplexer 55. 
The BMM 57 and bus driver 54 are connected to a 
bit sequence inversion multiplexer 58. The output 
terminal of the bit sequence inversion multiplexer 
58 is connected to the LCD controller 53. The 
display data stored in the BMM 57 is transferred to 
the LCD controller 53 through the bit sequence 
inversion multiplexer 58. On the basis of the dis- 
play data, the LCD controller 53 drives an LCD 
module 59. 

The BMM 57 is addressed in an 8-bit parallel 
mode, and addresses (0 to (nm-1) corresponding to 
a screen (8n dots in a horizontal line; m dots in a 
vertical line) are used in the BMM 57. The sub- 
tracter 56 receives an address a and outputs (nm- 
a-1). 

The 3-way multiplexer 55 responds to a control 
signal supplied from the MPU 50 in the following 
manner. When the MPU 50 accesses the BMM 57, 
the 3-way multiplexer 55 selects address data from 
the address bus 52. When the LCD controller 53 
drives and controls the LCD display 59, the 3-way 
multiplexer 55 selects address data from the sub- 
tracter 56 or address data from the LCD controller 



53, depending on whether the MPU 50 commands 
vertical/horizontal inversion (i.e. whether inversion 
command control data has been provided). The 
MPU 50 may be designed to write its control data 

5 in one of the I/O registers 60 within the LCD 
controller 53, or a flip-flop which can be controlled 
by the MPU may be provided. The MPU issues an 
inversion command in accordance with the 
ON/OFF state of the switch 40 of the attitude 

70 sensor 12. The bit sequence inversion multiplexer 
58 may output the input 8 bits as they are, or may 
output the input 8 bits by reversing the order of the 
input 8 bits (0 — 7, 1 - 6, .... 7 — 0). 

For example, in the case where the LCD dis- 

75 play 59 has a resolution of 640 dots x 400 dots, 
the contents of addresses 0 to 79 of the BMM 57 
correspond to the highest row of the screen, and 
the addresses 80 x 400 - 1 = 31999 correspond 
to the lower right part of the screen. In order to 

20 invert the display contents vertically and horizon- 
tally, the address 31999 is substituted for the ad- 
dress 0 when the 8-dot contents of the upper left 
part of the screen are read from the BMM 57, and 
the address 31998, in place of the address 0, is 

25 read. That is, in the subtracter 56, (32000 - A - 1) is 
found in connection with the address a fed from the 
LCD controller 53 to the BMM 57. Where the 
display contents are inverted vertically and horizon- 
tally and are displayed, the output from the sub- 

30 tracter 56 is selected by the 3-way multiplexer 55. 

In this embodiment, the BMM 57 has a 8 
bit/word construction, and the 8 bits corresponding 
to the horizontally aligned 8 dots on the screen can 
be simultaneously read out. Accordingly, even 1f 

35 the addresses in the 3-way multiplexer 55 are 
inverted, the order of the 8 bits cannot be inverted. 
Thus, the bit order of the 8 bits, which are read out 
in parallel, is inverted by means of the bit se- 
quence inversion multiplexer 58, thereby realizing 

40 the inverted display. 

Fig. 1 1 shows a detailed block diagram of the 
bit sequence inversion multiplexer 58. First and 
second decoders 63 and 65 are connected to the 
bus driver 54. The first decoder 63 outputs a 

45 display pattern as a normal data string. The second 
decoder 65 outputs data while replacing its upper 
and lower bits. The selector 67 controls whether 
the normal data or replacement data is to be out- 
put. 

so On the other hand, one point on the transpar- 

ent tablet of the integral type hand write 
input/display device 14 is indicated by use of a 
pencil, thereby reading the coordinate data repre- 
senting the location of the point. The coordinate 

55 data, too, must be converted when the display 
contents are inverted vertically and horizontally. 
The MPU performs the conversion operation of the 
indicated location on the tablet, depending on the 
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ON/OFF state of the switch 40 of the attitude 
sensor 12. Fig. 12 is a block diagram showing an 
example of the structure of a coordinate input cir- 
cuit for performing the conversion operation. In 
principle, the operation of the this coordinate input 
circuit is similar to that of the display circuit shown 
in Fig. 10. In the case of the display circuit of Fig. 
10, the BMM 57 employs the addresses obtained 
by converting two-dimensional addresses to one- 
dimensional addresses. By contrast, in the case of 
the coordinate input circuit of Fig. 12, the two- 
dimensional addresses are used as they are. 

In Fig. 12, the data bus 51 is connected to a 
tablet controller 71 and a bus driver 72. The ad- 
dress bus 52 is connected to the tablet controller 
71. The tablet controller 71 is connected to a 
transparent tablet 73. The transparent tablet 73 is 
controlled by the tablet controller 71 to succes- 
sively scan the screen (matrix of tablet), for exam- 
ple, electromagnetically, first, in the X-direction, 
and secondly in the Y-direction. A scan signal 
sensed by a pen 81 is fed back to the tablet 
controller 71 . The tablet controller 71 is connected 
to an X-counter 74 and a Y-counter 75. The tablet 
controller 71 resets the X-counter 74 and the Y- 
counter 75 in synchronism with the scan of the 
transparent tablet 73. The tablet controller 71 pro- 
cesses the sensed signal fed back from the trans- 
parent tablet 73. and stops the counting of the X- 
counter 74 and Y-counter 75 at the location cor- 
responding to the pen position. When the X-and Y- 
scan has been finished, the tablet controller 71 
sends an interrupt signal to the MPU 50. The X- 
counter 74 and Y-counter 75 output count values to 
an input terminal of a 4-way multiplexer 76. The 
other two input terminals of the 4-way multiplexer 
76 are connected to buses extending from the X- 
counter 74 and Y-counter 75 via subtracters 77 and 
78 associated with the X-counter 74 and Y-counter 
75. Suppose that, when the matrix of the transpar- 
ent tablet 73 is 8n dots in a horizontal line and m 
dots in a vertical line (identical to the resolution of 
the LCD display), the output from the X-counter 74 
(the input to the subtracter 77) is x and the output 
from the Y-counter 75 (the input to the subtracter 
78) is y. In this case, the subtracter 77 outputs (n - 
x - 1), and the subtracter 78 outputs (m - y - 1). In 
accordance with the control data for commanding 
the vertical/horizontal inversion, the 4-way multi- 
plexer 76 selects and outputs one of address data 
from the X-counter 74 and Y-counter 75 and ad- 
dress data from the subtracters 77 and 78. The 
MPU 50 reads the contents of the X-counter 74 
and Y-counter 75 through the data bus 51 , thereby 
recognizing the location indicated by the pen. 
Thereafter, the MPU 50 issues a command to the 
tablet controller 71 and repeats the above-de- 
scribed processing. In this manner, the coordinate 



12 



position pointed by the pen 81 is inverted in accor- 
dance with the inverted display of the LCD display 
of the integral type hand write input/display device 
14. 

5 Since the integral type hand write input/display 

device 14 is provided on the top portion 10b of the 
body 10 and the input/display device 14 is freely 
rotatabie relative to the keyboard 18 by means of 
the hinge mechanism 16, data can be input from 
to either the input/display device 14 or the keyboard 
18. That is, When the integral type hand write 
input/display device 14 is used, the bottom portion 
10a of the body 10 is situated on the desk, thus 
making it easy to write characters, etc. on the 
75 transparent tablet. When the keyboard 18 is used, 
the apparatus is supported by the rear end portion 
10d of the body 10 and the end portion (in the 
opened state) of the keyboard 18, as shown in Fig. 
4. Thus, data can be easily input from the key- 
20 board 18, and the display screen of the 
input/display device 14 can be situated in the de- 
sirable position for visual recognition. 

When the apparatus is not used, it can be 
locked with the keyboard 18 closed. Thus, the 
25 apparatus can be easily carried, compared to the 
conventional system wherein a keyboard is con- 
nected. Since the integral type hand write 
input/display device 14 and the keyboard 18 are 
locked in the state wherein they face each other, 
30 the display surface of the input/display device 14 
can be protected. 

By changing the installation state of the ap- 
paratus (i.e. changing the input means to be usedk 
the switching state (ON/OFF) of the attitude sensor 
35 12 is changed. Thus, the display screen is set 
(inversion display) and the coordinate location input 
by the input/display device 14 is converted. 

In this embodiment, the data relating to the 
selection of the integral type hand write 
40 input/display device 14 or the keyboard 18 is deliv- 
ered to the MPU 50 on the basis of the ON/OFF 
state of the attitude sensor 12 provided at the 
bottom portion 10a of the body 10; however, other 
system may be adopted. For example, taking ad- 
45 vantage of the fact that the attitude of the body 
varies in accordance with the input means to be 
used (input/display device 14 or keyboard 18), an 
attitude sensor is provided within the body to dis- 
criminates the input means to be used. Alternative- 
so ly, it is possible to provide an exclusive switch for 
input means indication, which can be manually 
turned on/off. 

In this embodiment, when data is input by 
means of the keyboard 18, no data is input by 
55 means of the integral type hand write input/display 
device 14; however, both may be used at a time. 

A second embodiment of the present invention 
will now be described with reference to Figs. 13 



8 



13 



EP 0 458 316 A2 



14 



through 16. In the first embodiment, the attitude 
sensor 12 is constituted by a microswitch but, in 
the second embodiment, the attitude sensor 12 is 
constituted by sealing mercury 33 in a spherical or 
cylindrical glass container 31. The glass container 
31 is fixed within the body 10. In the case of 
cylindrical glass container 31, the axis of the con- 
tainer 31 is substantially aligned with the axis of the 
hinge mechanism 16. Two electrodes 35 and 37 
are penetrated through the wall of the container 31 . 
The electrodes 35 and 37 are so distanced that 
both electrodes are put in contact with mercury 33 
(i.e. electrically connected) when the mercury 33 is 
situated on the bottom of the container 31 by the 
gravity while both electrodes are located at the 
lower part of the container 31. The attitude sensor 
12 is constituted at a very low cost if the "ON" 
attitude range of electrodes is designed to be 
much narrower than the "OFF" attitude range. 

When the work station is installed in the posi- 
tion shown in Fig. 13, the two electrodes 35 and 37 
are arranged vertically (on the side portion of the 
glass container 31), as shown in Fig. 14. The 
electrodes 35 and 37 are separated from the mer- 
cury on the bottom of the glass container 31. In 
other words, the electrodes 35 and 37 are opened 
("OFF"). 

When the work station is installed in the posi- 
tion shown in Fig. 15 in order to input data by hand 
write with use of the integral type hand write 
input/display device 14, the two electrodes 35 and 
37 are arranged horizontally (on the lower portion 
of the glass container 31), as shown in Fig. 16. 
Thus, the electrodes 35 and 37 are put in contact 
with the mercury on the bottom of the container 31 
and the electrodes 35 and 37 are closed ("ON"). 

The ON/OFF state of the attitude sensor 12 is 
read by the MPU 50 in the work station. In accor- 
dance with the ON/OFF state, the MPU carries out 
the control to invert the display of the integral hand 
write input/display device 14. The display inversion 
control is similar to that in the first embodiment, 
and a description thereof is omitted. 

In this embodiment, the data relating to the 
selection of the integral type hand write 
input/display device 14 or the keyboard 18 is deliv- 
ered to the MPU on the basis of the ON/OFF state 
of the attitude sensor 13 shown in Figs. 14 and 16. 
The structure of the attitude sensor 13 may be 
modified. 

In this embodiment, when data is input by 
means of the keyboard 18, no data is input by 
means of the integral type hand write input/display 
device 14; however, both may be used at a time. 

A third embodiment of the invention will now 
be described with reference to Figs. 17 through 27. 
Fig. 18 shows the outer structure of an information 
processor according to the third embodiment. Fig. 



17 shows the installation state of the information 
processor in the case of inputting data by using the 
integral type hand write input/display device 14. 
Fig. 18 is a side view of the information processor 

s shown in Fig. 17. Fig. 19 is a perspective view 
showing the installation state of the information 
processor in the case of inputting data by using the 
keyboard 18. Fig. 20 is a side view of the informa- 
tion processor shown in Fig. 19. 

io Referring to Ftgs. 17 through 20, a body 10 

stores, in its casing, functional parts such as a 
microprocessor (MPU) 50, a memory, a hard-disc 
drive (HOP), a floppy-disc drive (FDD), and an IC 
card interface. A keyboard 18 is provided on a top 

75 portion 10a (in Fig. 17) of the body 10. A side 
portion 10b of the casing is provided with an inter- 
face section for interface between the functional 
parts stored in the casing body and external de- 
vices. Specifically the side portion 10b is provided 

20 with various connectors 27 such as an FD insertion 
hole 21, an 1C card insertion hole 23, a power cord 
adapter 25 and an RS-232C connector. Further 
provided is a terminal 29 to which a stylus pen 81 
is connected. The stylus pen 81 is used to point a 

25 location on a transparent tablet when data is input 
from the integral type hand write input/display de- 
vice 14. 

A display/input unit 83 contains the integral 
type hand write input/display device 14. The 

30 input/display device 14 is constituted such that the 
top portion 83a of the display/input unit .83 (in Fig. 
17) serves as a display surface. 

A hinge portion (rotary support mechanism) 16 
functions to couple the body 10 and the 

35 display/input unit 83. As is shown in Fig. 21, the 
hinge portion 16 is rotatable over a predetermined 
opening angle from the position where the display 
surface of the integral type hand write input/display 
device 14 and the keyboard 18 face each other (i.e. 

40 the closed state of the keyboard 18). The hinge 
portion 16 can hold the keyboard 18 and the 
input/display device 14 at a desired opening angle. 
An opening angle detecting mechanism (described 
later) for detecting the opening angle is provided 

45 within the hinge portion 16. 

The integral type hand write input/display de- 
vice 14 will now be described. The input/display 
device 14 is constituted by integrally superposing a 
transparent tablet 73 for coordinate input on the 

so display surface of, e.g. a flat liquid-crystal display 
(LCD). The tablet 73 is provided with a coordinate 
surface having the same size as the display sur- 
face of the LCD. The information displayed on the 
display section can be recognized through the 

55 transparent tablet 73. 

As is shown in Fig. 22, for example, the trans- 
parent tablet 73 is fabricated by coupling a pair of 
transparent glass plates 73a and 73b, with an in- 
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sulating protection tilm (not shown) interposed 
therebetween. On one side surface of each of the 
transparent glass plates 73a and 73b, a plurality of 
strip-like transparent electrodes 73c (73d) are ar- 
ranged in parallel with a predetermined interval. 
The glass plates 73a and 73b are coupled such 
that the transparent electrodes 73c and 73d cross 
at right angles. The transparent electrodes 73c and 
73d of the whole tablet are electromagneticaily 
scanned by a tablet controller 71 (described later). 

Data input is effected by pointing a location on 
the surface of the transparent tablet 73 by means 
of the stylus pen 81. For example, when char- 
acters, etc. are written on the tablet 73 by the 
stylus pen 81, the data representing the strokes of 
the written characters, etc. is input as a sequence 
of the locations pointed by the stylus pen 81, that 
is. a coordinate data sequence of the pointed loca- 
tions. 

In accordance with the location coordinate se- 
quence representing the written input characters, 
etc.. the same coordinates on the LCD is driven. 
By the display control, the characters written on the 
surface of the transparent tablet are simultaneously 
displayed as loci of written strokes. The character 
data is input, as if characters were written on a 
paper sheet by the stylus pen 81 . 

The hinge portion 16 will now be described in 
detail. 

Fig. 23 is a plan view showing the keyboard 18 
and the integral type hand write input/display de- 
vice 14 in the state wherein they are opened about 
180* (in the hand write input mode). Fig. 24 is an 
enlarged view of the connection area of the body 
(10) side portion and the display/input unit (83) side 
portion of the hinge portion 16. As is shown in Figs. 
23 and 24, a center shaft 16a of the hinge is 
provided on the body (10) side portion of the hinge 
portion 16, and a receiving portion 16b is provided 
on the display/input unit (83) side portion. The shaft 
16a enters the receiving portion 16b with a pre- 
determined frictional force, whereby the keyboard 
18 and the input/display device 14 can be held at a 
desired opening angle. 

Figs. 25A and 25B are cross-sectional views of 
the body (10) side portion (Fig. 25B) and the 
display/input unit (83) side portion (Fig. 25A) of the 
hinge portion 16, taken along line A-A in Fig. 23. 
As is shown in Figs. 25A and 25B. the hinge 
portion 16 is provided with an opening angle de- 
tecting mechanism. Specifically, electrical conduc- 
tors 16c and I6d are provided at a predetermined 
location on the outer periphery of the shaft 16a and 
at a predetermined location on the wall of the 
receiving portion 16b which is put in contact with 
the shaft 16a. The electrical conductors 16c and 
16d on the shaft 16a and receiving portion 16b do 
not contact each other when the keyboard 18 and 



the input/display device 14 are opened about 180 , 
as shown in Figs. 17 and 18. However, the conduc- 
tors 16c and I6d contact each other when the 
keyboard 18 and device 14 are opened at a pre- 
5 determined range of angles (e.g. about 135 ), as 
shown in Figs. 19 and 20. 

More specifically, in the hand write input mode, 
the electrical conductors 16c and 16d of the open- 
ing angle detecting mechanism do not contact 
70 each other, as shown in Fig. 26; in the keyboard 
input mode, they contact each other, as shown in 
Fig. 27. The contact state of the conductors 16c 
and I7d is detected by an opening angle detecting 
mechanism controller (not shown), and the de- 
75 tected result is told to the MPU 50. Like in the first 
embodiment, the MPU 50 commands the inversion 
of the display contents of the integral type hand 
write input/display device 24 and the conversion of 
the input coordinate locations, in accordance with 
20 the detected result obtained by the opening angle 
detecting mechanism controller. 

The method of using the information processor 
in this embodiment will now be described. 

In the hand write input mode, as shown in Fig. 
25 17, the integral type hand write input/display device 
14 is situated on the user's side, and the keyboard 
18 which is not to be used is turned down. Thus, 
the opening angle between the keyboard 18 and 
the input/display device 14 is set at about 180 . 
30 . The opening angle detecting mechanism controller 
informs the MPU 50 of the hand write input mode. 
The MPU 50 informs the display circuit and the 
coordinate input circuit of the control of the display 
contents and the coordinate input locations such 
35 that the hinge portion 16 side is situated upwards. 

On the other hand, in the keyboard input mode, 
as shown in Fig. 19, the keyboard 18 is situated on 
the user's side, and the input/display 14 is set at a 
desired angle (about 135* or less) for easy rec- 
40 ognition of the display surface. The opening angle 
detecting mechanism controller informs the MPU 
50 of the keyboard input mode. The MPU 50 
informs the display circuit and the coordinate input 
circuit of the inversion of the display contents and 
45 the conversion of the coordinate input locations 
such that the hinge portion 16 side is situated 
downwards. In this case, data can be input from 
not only the keyboard but also from the integral 
type hand write input/display device 14. 
so By situating the apparatus in accordance with 

the data input mode, the display contents 
(inversion display) of the display device and the 
coordinate locations input by the input/display de- 
vice 14 are inverted on the basis of the opening 
55 angle between the keyboard 18 and the 
input/display device 14. Thus, the user need not 
pay particular attention to the mode change. 

The structure of the opening angle detecting 
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mechanism is not limited to the above embodi- 
ment, and other structure may be employed. For 
example, the center shaft 16a and the receiving 
portion 16b may be arranged to form a variable 
capacitor 97. When the angle between the key- 
board 18 and the input/display device 14 is within a 
predetermined value, the capacitance of the ca- 
pacitor 97 is increased, and thus the voltage of the 
capacitor 97 is increased. This increased voltage is 
compared with a reference voltage V ref by a com- 
parator 99 When the voltage of the capacitor 97 is 
larger than the reference voltage V reft it is deter- 
mined that the angle between the keyboard 18 and 
the input/display device 14 is within a predeter- 
mined value, and when the capacitor voltage is 
smaller than the reference voltage, it is determined 
that the angle between the keyboard and the 
input/display unit 14 is set at about 180° . 

A fourth embodiment of the present invention 
will now be described with reference to Figs. 28 
through 33. 

In the fourth embodiment, in addition to the 
attitude sensor 12 shown in Figs. 29 and 31, the 
function keys includes "switch" key 85 for com- 
manding the vertical inversion of the display con- 
tents on the screen, and the change of the display 
contents on the input/display device 14 and the 
detection locations of input coordinate data 
(described later), as shown in Figs. 28 and 30. 

In this embodiment, the display contents of the 
display device and the coordinate locations input 
by the input/display device 14 can be set in accor- 
dance with the situation of the compute when it is 
powered. Accordingly, a user is not required to 
intentionally designate the initial settings. When a 
user wants to switch the mode during its operation, 
he can operate the switch key 85 to arbitrarily 
invert the display contents and the coordinate loca- 
tions. 

The signal for informing the MPU 50 of the 
ON/OFF state of the switch 40 is generated by the 
switch signal determining circuit shown in Fig. 33. 
The MPU 50 carries out the inversion command in 
response to the switch command input upon the 
depression of the "switch" key 85. 

A signal for telling the ON/OFF state of the 
switch 40 to the MPU is generated by a switch 
signal determining circuit shown in Fig. 33. Fig. 33 
is a block diagram showing an example of the 
switch signal determining circuit, and the structure 
f of this circuit is not limited to this example. The 
data relating to the state of the switch is delivered 
to a data input terminal of a D-flip-flop 95, and an 
output signal of a power-on reset circuit 93 is 
supplied to a clock input terminal of the D-flip-flop 
95. The output signal from the power-on reset 
circuit 93 is in the "LOW" state for a predeter- 
mined time period after the apparatus is powered 



on, and is brought to the "HIGH" state after a 
predetermined time period. When the reset is re- 
leased, the output from the D-flip-flop 95 is fixed. 
By using this circuit, a switch signal representing 

5 the state of the switch 40 is fixed in accordance 
with the state of the integral type hand write 
input/display device 14 at the time of power-on, 
and is read by the MPU 50. 

When the mode is changed after power on, the 

w display contents and coordinate input locations can 
be vertically inverted by the operation of the 
"switch" key 85. Specifically, when the "switch" 
key 85 is depressed, a switch command is told to 
the MPU 50. The MPU 50 informs the display 

75 circuit and the coordinate input circuit of the execu- 
tion of the vertical inversion control for the display 
contents and coordinate input locations. 

As stated above, when the mode is changed 
after power on, the conversion of the display con- 

20 tents (inversion display) of the display device and 
the coordinate locations input by the integral type 
hand write input/display device 14 can optionally 
be designated. 

In the above embodiments, the integral type 

25 hand write input/display device 14 of the elec- 
tromagnetic induction type was employed; how- 
ever, the input/display device 14 may be of the 
electrostatic coupling type or pressure sensitive 
type. In addition, in the integral type hand write 

30 input/display device 14, not only the liquid-crystal 
display (LCD) but also other flat display such as a 
plasma display can be used. 



35 



Claims 



1. An information processing apparatus compris- 
ing a processing apparatus body (10); an in- 
tegral type hand write input/display device 
(14), constituted by integrally superposing a 

40 tablet device for coordinate input and a display 

device, for inputting coordinate data represent- 
ing a location indicated voluntarily on the tablet 
device; a keyboard (18), and a rotary support 
mechanism (16) for rotating said integral type 

45 hand write input/display device and said key- 

board from a position, in which the display 
surface of the integral type hand write 
input/display device and the surface of the 
keyboard face each other, to a position of a 

so desired opening angle, characterized in that 

there are provided: 

detecting means (12) for detecting a spe- 
cific state of said information processing ap- 
paratus; and 

55 changing means (Figs. 10 and 12) for 

changing the display contents of the integral 
type hand write input/display device and co- 
ordinate data detection location, in accordance 
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with the detection result of the attitude detect- 
ing means. 

The information processing apparatus accord- 
ing to claim 1, characterized in that said de- 5 
tecting means is an attitude detecting means 
(12) for detecting the attitude of the processing 
apparatus body, in accordance with the in- 
stallation state of the processing apparatus 
body. '0 

The information processing apparatus accord- 
ing to claim 1, characterized in that said at- 
titude detecting means is a switching leg pro- 
vided on the processing apparatus body, said is 
switching leg being turned on when either the 
integral type hand write input/display device or 
the keyboard is situated substantially horizon- 
tally. 

J 20 

The information processing apparatus accord- 
ing to claim 1, characterized in that said at- 
titude detecting means is constituted by seal- 
ing mercury in a container having therein at 
least two electrodes, and said attitude detect- 25 
ing means detects the attitude of the process- 
ing apparatus body, depending on whether the 
mercury, which moves relative to the elec- 
trodes in the container in accordance with the 
installation state of the processing apparatus 30 
body, electrically connects the electrodes. 



mechanism comprising a center shaft and a 
receiving portion, and said opening angle de- 
tecting means includes a variable capacitor 
formed by the center shaft and the receiving 
portion and means (Fig. 28) for detecting the 
opening angle in accordance with a voltage 
change of the variable capacitor. 

8. The information processing apparatus accord- 
ing to claim 1 or 5, further comprising: 

commanding means (85) for commanding 
the change of the display contents of the dis- 
play device and coordinate data detection lo- 
cation in the integral type hand write 
input/display device. 

9. The information processing apparatus accord- 
ing to claim 1, further comprising: 

state detecting means (Figs. 6, 8 and 9) 
for detecting which of said integral type hand 
write input/display device and said keyboard is 
situated substantially horizontally at the time of 
power on; and 

direction determining means (Figs. 10 and 
11) for determining the direction of the display 
contents of the integral type hand write 
input/display device and coordinate data detec- 
tion location, in accordance with the detection 
result obtained by the state detecting means. 



5. The information processing apparatus accord- 
ing to claim 1, further comprising: 

opening angle detecting means (16c, 16d) 35 
for detecting the opening angle of the rotary 
support mechanism; and 

changing means (Figs. 8 and 9) for chang- 
ing the display contents of the display device 
and coordinate data detection location, in ac- 40 
cordance with the detection result obtained by 
the opening angle detecting means. 

6. The information processing apparatus accord- 
ing to claim 5, characterized in that said rotary 45 
support mechanism is constituted by a hinge 
mechanism comprising a center shaft and a 
receiving portion, and said opening angle de- 
tecting means is constituted by electrical con- 
ductors provided on the center shaft and the so 
receiving portion of the hinge mechanism and 
means (Figs. 24-27) for detecting the opening 
angle in accordance with the conducting state 

of the conductor. 

55 

7. The information processing apparatus accord- 
ing to claim 5, characterized in that said rotary 
support mechanism is constituted by a hinge 
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© Computer having integral type hand write input/display device and keyboard. 



00 
< 

CO 
CO 

CO 
LT) 



© An information processing apparatus includes a 
hinge mechanism (16) for rotating an integral type 
hand write input/display device (14) and a keyboard 
(18) from a position, in which the display surface of 
the integral type hand write input/display device and 
the surface of the keyboard face each other, to a 
position of a desired opening angle. The 
input/display device (14) is provided on a top portion 
of a processing apparatus body, is constituted by 
integrally superposing a tablet device for coordinate 
input on a display surface of a display device, and 



inputs coordinate data representing a location in- 
dicated voluntarily on the tablet device. The hinge 
mechanism (16) can retain the desired opening an- 
gle. There are further provided an attitude sensor 
(12) for detecting which of the integral type hand 
write input/display device and the keyboard is situ- 
ated substantially horizontally, and a changing circuit 
(Figs. 10 and 11) for changing the display contents 
of the integral type hand write input/display device 
and coordinate data detection location, in accor- 
dance with the ON/OFF state of the attitude sensor. 
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